Carbon Measurements at
ARM-SGP for OCQ Validation

Marc L. Fischer!, Sebastien C. Biraud?, William J.
Riley’, Colm Sweeney?, Margaret S. Torn’

LBNL, 2°NOAA-ESRL
MLFischer@Ibl.gov, SCBiraud@Ibl.gov

ARM ™

Atmospheric Radiation Measurement




Outline

Overview of ARM Carbon Project
Carbon Measurements for OCO Validation

Initial Estimate of Column CO,
Further Work



Goal of ARM Carbon project: Improve
understanding of land-surface CO, climate
forcing and ecosystem-climate feedbacks
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Objectives
Apply observations, models, multiple tracers from ARM facilities to:

Quantify CO, sources, sinks, and concentrations in continental SGP

Measure and model land surface-atmosphere interactions and coupled
C and water cycling

Support C4 models by providing parameters and data for testing
Improve prediction of CO, effects on radiation and temperature



Coupled Land-surface and Atmospheric Processes
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Patterns of Ecosystem Exchange
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Modeling Spatiotemporal Variations in NEE
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Trends in PBL CO,

60 m tower at Central Facility and aircraft.

Continuous, precise CO,, CO, and radon.

Flasks for 13C,#C, and NOAA (CH4, N20, SF6,
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Vertical Structure of

CO, & CO

Weekly Cessna flights (AVP)

* 2006-present: NOAA flasks (CO,, CO,
CH4, N20, SF8, '3CO,, Halocarbon, VOC)
- 2007-present: periodic '*C flasks

» 2007-present: periodic continuous CO,

0
5000

CO (ppb)
50 100

150

200

T

4000

(m)
N w
o o
o o
S S

I

Elevation

T

1000

LY

—
— summer (June 15, 2006)

[ — — winter (January 23, 2007)

|
|
|
|
|
i

375

Summer

[ 350 385

CO2 (ppb)

I

oS
o
o
s}

3000 |

2000 |

1000 |.

Altitude (meters above sea level)

3
_— Shos semasasivass sasioe w00 oo goconn
Crom» edmwe T [ TG C
CEOED SEIETY | ¢ € 2 EReE
< € ¢ oG
L ( - (s
[ omen © ¢ (tep TEBEOE
a3 ¢ &
SESIRE SEBE e 0 EREE
T s CHMES | T » € oy TERGTED
we JBEE TR L e Ll Sl
« oD O (T Goy, CEIGEE
e e ¢ & moece
<~ TTYREs S T o (Er FRIEE
QD O o g + € eaaE
« @rEn O« vE € "' CCQLE
et e e e &t o0t oo o af GMeNE
¢ [ S B X S 102 e age
€O OO T & eete
o atete QY CENS GRUTLED 1 et O BT WO
o KeTe&E (o« N OEC®
- e o&s (o « [ a gCaC®
- ate ¢ TR KT T W C 0T MGECH
L] € IEN X R ", e Oa W@eacs
(T DEW =@ &E (™ - e O . RUECOH
- e TG OWITINE A T WO O BT @SN
e €08 sume oo & @HE«
e @ §ET» CE® % W
» oo aemempeee apee @ mqmnoen o wod gegne oo
(P QU O & T CEI T
(POUBICTO KET G5 @ = @EO O (59 @0
s gon 0@ * SEEeE W = @EIED ¢ o @agnemer
GEPPRINLL TBLEL W O BMUY (e @,

SSRRERARRRRAARARRRARANNINN

20065 2007 2007.5
Year

2008

400

Winter

395

390

380

375

(wdd) 209



Obijectives for ARM Carbon research for OCO

Measure column CO, (¥.o,) and compare
with FTS and OCO retrievals

Apply in situ ground-based CO,
measurements and ARM-AVP CO,
profiles to determine %o,

Estimate spatial variations in ., not
sampled by OCO

Apply predictions of o, from coupled
land-surface atmosphere model

Estimate cloud and aerosol bias in %o,

Apply ARM surface and remote sensing
assets to OCO and FTS retrieval
residuals




Initial Estimate of Column CO,

2006-11-09 20:13:00
XC02.60kPa (mol m-2) = 49.738
C02.avg (ppm) = 383.169

« Example CO, profile 2

— Combines tower and Jt
aircraft measurements | |
(CO,, P, T, RH) 4;

— Makx altitude 60kPa 4

(~ 0.4 of total column)
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Time series of 60kPa column average CO,

Current data set includes
~ 100 profiles

— Fewer afternoon (green)
measurements

Amplitude of seasonal
cycle ~ 6 ppm
Error analysis in progress

2008 data available soon

— Many flights only reached
70 kPa

— New contract will provide
flights to ~ 50 kPa
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Further Work

o Complete processing of 2008 data
e Analysis of pressure and water vapor errors
o Comparison of measured profiles with FTS algorithm
e Comparison of FTS retrieval with in-situ column estimate
 Identification and integration of additional ARM
data for data classification
e Cloud cover, aerosol depth
 Modeling investigation of expected spatial
variability in column CO,



